The objective of this study was 
Introduction
Prefertilization binding of spermatozoa to the zona pellucida is a receptor-mediated event that involves cell surface interactions of sperm cell carbohydrate-binding proteins and glycoconjugates of the zona (reviewed by Wassarman, 1988; Saling, 1989) . This receptor-mediated process results in acrosome membrane exocytosis and is regulated by agonists in the zona itself (Florman and Storey, 1982) . Signal transduction mediated through G proteins after binding alters the internal ionic environment of the sperm cell leading to acrosome reaction and subsequent penetration of the spermatozoa into the oocyte (Florman et al, 1989) .
The zona glycoprotein, ZP3, which serves as the primary sperm cell receptor and agonist for acrosome reaction has been described in mice (Bleil and Wassarman, 1980) . In other mammals, the glycoconjugates of the egg and the complementary sperm cell proteins involved in binding have begun to be defined (O'Rand and Fisher, 1987; Peterson and Hunt, 1989; Lathrop et al, 1990; Miller et al, 1991) . Plasma membrane galactosyltransferase is thought to mediate gamete recognition in several species, includ¬ ing mice, cows and horses (Benau et al, 1990; Fayrer-Hosken et al, 1991) . The activation or exposure of such sperm cell plasma membrane proteins is probably an integral part of capacitation.
The ability of sperm cells to bind to the zona is acquired early in the process of capacitation, and capacitation probably enhances receptor access of the sperm cell to the zona (Florman and First, 1988) .
Glycosaminoglycans from the female reproductive tract bind to sperm cells during capacitation, and these substances are thought to be involved in the changes of capacitation (Lenz et al, 1983; Handrow et al, 1984; Lee et al, 1986; Voglmayr and Sawyer, 1986; Parrish et al, 1989a) . It is suggested that these glycoconjugates from the female tract are involved in sperm cell capacitation in a wide range of species (Parrish et al, 1989b (Nagai and Moor, 1990; Ellington et al, 1991; Pollard et al, 1991) .
Capacitation of sperm cells from the stallion has proved to be difficult in vitro with only one live foal reported from in vitro fertilization. This foal was obtained through the use of A23187 ionophore-treated sperm cells (Palmer et al, 1991 (Ellington et al, 1992 (Ellington et al, , 1993 (Ellington et al, 1992 (Ellington et al, 1992 (Cross et al, 1988 (Saling, 1989) . It has previously been shown that capacitated stallion spermatozoa do undergo agonist mediated acrosome reaction in vitro with solubilized zona products (Arns et al, 1991) . In the present study, the presence of a population of sperm cells that were acrosome reacted and bound to the zona at the pulse, may be due to one of two factors. Perhaps both acrosome-intact capacitated and acrosome-reacted spermatozoa from the stallion can bind to the equine zona, as happens with both guinea-pig and human sperm cells (Morales et al, 1989; Lathrop et al, 1990) . This is not the case in mice in which only acrosome-intact spermatozoa can bind to the zona (Saling and Storey, 1979 (Florman and First, 1988 
